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FIELD OP y NVENTIOl^ 



not limited for ommSJal TOs iS^L^^^ drop center rims used but 

manufacturing the said ^of^ed ^'^^ '^'^ ^ « of 

S^olSS) aTiefiS!irr?nte^a'JoS;,V'" ^^^^^ ^"^ (-^^^ «^ contact is 

tut^ess »o„»J?^na^,^^^^^^^^^ tube and 

?JL'"S''of''S!S 5y «"stnict'on, apparatus and a method of producing a one- 

center hole pierced to a prSSm^mSf Se SS^^n^ P^^^ 
machine to a predetemiined Se&^iinrS^i ei, ^""^ u f^J°"^ spinning 
and flow font. Jira sSSlna n«i*t~ ^ 1^^^^^ shape, such preform is further spun 
outer roller &im^r mandrera?dTSJrj;.^^^^ positioned between an 

comprise Of a oua^4 iu%« wh^^ '"'""^ 
of the rim well, ShTlnner ??uter bi^SlT^^^ predetermined Inner diameter 
comprise of outboard surfeoe whl* ™n^^ o*^*- ™"er 

the Inner flangr-Pie o^S^ ~?Bh?i?7^«„?^'^^ predetemiined inner diameter of 

such iSnS^^ndreTroStt^ roKS^ O"**^ «>"«^ 

final profile & shape TSIe iTTnfr I outboard surface which conforms to the 

flange, to achievrUie fi?al prSJie and 5.a^i i S^^^ '""^ 

and the outers inner flahges. ^ * P"*®' bead-seats 

?A^ffm^Si!?i^^^ and IS" drop center 

steel; The tiro mourSs'SSe SLrSi^,i?£fL "^'^ '"^"^ °f ^heet 
Which provides a mlire of%£hSS?Mn^-t".l"T^ 
associated parts of thTwWde ft feSSi tSr^^^ ''J/**' 'L'*''* "'""^ °^ '*e 
relationship, iSure perS* munSil^J. ' '^"^ their assembled 

rim with rSpert S the^ DeSnf i^^^"" axial .alignment of the 

•radiar and ^iar mnnS^^- X? .f.i" respectwe directions being termed as 

spedficad^^n'sln^'itote^'S^orth^Sm^^^^ ^"'^'^ ~y -^^'^ 

a''rS':o'l* .rm^de'ls'^J^^^^^ "method, the rim and discs 

assembled tieXv?thldS^«?a?^SS^H^^^.«^^ components aro then 
of the rim bv weWino or e«^f l^^ 

assembirinVcSZ,So^^^^^^ '^T """P'^^ ^»'^ 

c uMivenaonai method of nfiaklng the nms by using a butt-welded 
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hoop made out of a steel strip of hot rolled sections or plate, achieving such a dose 
tolerance on the roundness has found to be extrOTely difficult due to the localized 
^Idnk" In the region of butt welded Joint and the spring back during the rim diameter 
calibration operation. Further substantial distortion due to welding the two parts 
require further corrective additional costly operation to ensure that the axial 
alignment betweeo the rim and the disc is held within limits. It Is appreciated by the 
people who are skilled in the manufacturing wheels that such distortion once occurred 
cannot be connected completely. Such shift in the axial alignment and also the 
localized kink in the rim in the region of the butt welded joint is know to produce first 
harmonks during vehicle running causing vibration and high noise. The axial shift 
between the disc and the rim also produces imbalance of the wheel causing vehicle 
disturbance or thumping/ shake. 

Further when such wheels have been run with test overioads to Induce failure, fatigue 
cracks have usually occurred In the center of the disc where it is attached to its 
supporting axle and in the welds, which have attached the rim to the disc. 

Further a welded assembly does not lend Itself well to the rigorous balancing and 
centering of the wheel. Further the butt-welded Joint of the hoop of the rim for the 
conventional procfess does not always lead to an airtight construction, which is 
necessary for fitting tubeless tires. Further the Joint also constitutes a weak point, 
which restricts the useful life. The use of one piece wheels made from our invention, 
would lead to a noticeable reduction in weight as a whole and achieving balancing and 
centering, besides ensuring the air-tightness necessary when using tubeless tires. 

It is well recognized that wheels are not only critical to the safety of an automotive 
vehicle but also being an un-sprung mass has a pronounced effect on vehide stability 
and driving comfort It Is thus obvious that only a one-piece wheel of 5^ and 15 
design and a method of manufacturing the same would satisfy the requirement as 
enumerated as above. 

However, up to the present time none of the prior processes has enabled one-piece 
steel wheels of S'^and 15° drop center rims to be produced under satisfactory technical 
and /or economic conditions, either on account of the fact that they do not lend 
{themselves to mass production at an attractive cost price, or on account of the fact 
that the wheels obtained do not satisfy the requlrernents of the users, strength, 
minimal unbalance, first harmonic content, and accuracy of the significant dimensional 
characteristics. 

The present Invention relates to a construction, apparatus and method for producing 
one-piece wheel of S^and 15° drop center rim for vehldes, which lends itself 
particularty well to mass production and provides wheels which meet the requirements 
of users such as have been enumerated above. A vehide wheel of one-piece 
construction requires less material Input and Is substantially simpler to fabricate as 
there Is only one part that is needed to manufecture and tiiere are no assembly & 
welding steps Involved, thus resulting in cost savings. 

OMECTS OF THE INVENTION 

Accordingly, It is an object of the present Invention to provide a steel wheel of one- 
piece wheel of S^and 1^ drop center rim construction, a method and apparatus for 
making the same, which overcome the aforementioned problems In an economical and 
reliable manner. 
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wheel. ' ^ immfKturiiio cut »Mie moviding nigh strength 

2t^?™?S^ " » p™we . ^ .^^ ^ ^ 

vaanother „Me« oflm«tR,nis,op™,*^».,„h.elh«*,«n'k»n« h.™.,^ 
It is^nother owect o« lm«iion to provide for a wheel having very low unbalance 

l^lfh'SS'g^XrJlJlilSSTa'SaltJrd^^^ ' '"^ " -"^o 

theManks. ' ^ " ™™'» '""I otftet may Iw producsd fnm 

^a'^caSaS'lSeSei"^^^,^ "I"* "oold *„„o,e uh«t,r««y 

wh^Sts'^^lSS^^XS.'""""^ " ^««™"tl^ cha^ct^, 

eflWenMy, and econMnlcally by aiOomalM eilSS """" 
SUMMARY OF THE li>nn.f,Tf g.. 

the said method a>mpn2SS?l'ow^s'sSS ^ "^"^ 

JUS-'Slifgl?'?'^ fpi™CS'n''e''tS'"b?'^'.!?''« * & 
l>elw«en an inner mandrS and% ciSiof J^J''* I??' WWuned & clamped 
outboart surface which Siftros to » """"O >" 

well, inner & outer '^"f"'™'' Inner diameter wherein the 

opeiitio«, airt *• "•"»• « ftimwl m the subsaqum 

S5iS!"si? in"; ?r?js'n'^n!:j:,„^T*'T«' ^ 

Incase the wlih to fti,art '5"n^'L'?"* consequ««ly to 

rrs'th-svu^frS-x^r-^^ 

same «me h,r«,er s^nn'ln'gVS^ Z »"io«°S?e?^it 



displace the material in the backward direction to a predetermined shape & size of 
the inner flange, and 



the preform from the previous step, is further spun in a CNC spinning machine to 
impart final shape and profile to the rim portion comprising of well. Inner & outer 
bead seats and inner & outer flanges using such Inner mandrel, the central line axis 
of which is slightly offset against the centeriine of the central hole of the prefomi 
during spinning operation. 

One aspect of the present invendon is a unique badcward & forward material 
displacement and use of a mandrel that is offeet against the axis of rotation of the 
preform. The cold spinning & flow fomiing method for manufacturing one-piece wheel 
of 5 and 15 drop center rim construction, provides a generally circular steel blank 
from a sheet stock of pre-determined uniform thickness, the blank is preferably with a 
center hole pierced to a predetermined sire. The blank is preformed In a spinning 
machine to a predetenmlned profile & cylindrical shape, such preform Is further spun 
and flow formed in a spinning machine, the preform being positioned between an 
outer face plate & Inner mandrel held against the clamping plate, such Inner mandrel 
comprise of a outboard surt^ce which conforms to the predetermined inner diameter 
of the rim, well, the inner & outer bead-seat & outer flange and such outer face plate 
comprise of outboard surface which confirms to the predetermined inner diameter of 
the inner flange. The preform peripheral cylindrical portion is then spun against the 
outboard surface of the Inner mandrel & outboard surface of the outer roll to a pre- 
detemilned profile & form In respect of well, inner & outer bead-seats, outer & Inner 
flanges respectively to displace the material In both backward & forward direction. The 
spun rim comprising of predetermined semi-finished well. Inner & outer bead seats 
and flanges is further flow-fbrmed and spun In a spinning machine, while the disc 
portion being accurately located in the center hole & damped against the outer 
clamping plate, the rim peripheral portion being positioned b^een an inner roll and 
outer shaping roller, such inner mandrel & outer shaping , rollers comprise of a 
outboard surface which conforms to the final shape of the well. Inner & outer bead 
seats and the inner & outer flanges, to achieve the final profile and shape of the well, 
inner & outer bead-seats and the outer& inner flanges. 

The spun wheel comprising of final well, Inner & outer bead seats and before 
displacing the material in both backward & forward direction, the preform is subjected 
to such operations where the central hole, mounting holes and the vent holes are 
pierced to a required size. 

After final rim profiling a shaping operation, the center hole and the mounting holes 
are machined accurately In a multi-drilling machine. 

After the center hole and the mounting holes are machined accurately In a multi- 
drilling machine, the inner & outer flange Is machined to achieve a fiat or round radius 
on Its crown edges. 

The principal objects of the present Invention are to provide a unique, low cost method 
of press forming, spinning & flow fomiing one-piece vehicle steel wheels and the like. 
Steel blank is formed from sheet stock, and is spin and flow formed In a spinning 
operation to reduce manufacturing costs. The spinning & flow forming technique 
employs tools with a simple forming surfaces, which minimizes their associated 
manuiacturing cost, as well as repair expenses. The spin forming machine can be 
easily programmed to form different shapes, such that the present method is 
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^"'^^ ^^J '""^'"8 volume wheel , designs as well as 

SfeSrC "«n"fi»cturlnfl one-piece type vehlde w° 4«s for bulk 

U^. lli other advantages of the Invention will be further understood and 
appreciated by those skilled in the art by reference to tt^rfolloS written 
specincatlon, claims and appended drawings. • reiiowing written 

ffPWgF PESCWIPWOM OF TH ^ DRAWINCy 

lis ?«'^?rnSJX'!ISi^'^'^"i' ^ P'^^'^^ ^f^s^ understanding of invention 

J^^^^"?^!^ constitutes a part of invention. The drawings illustnrte an 

Sp2lfl"S?n '"""^'"^ ""^'""'y °" essential 

SieSr®' ^'"^ ''^ non-limitative example to explain the nature of the 

Thl LH^f coy'Ptete understanding of the instant invention reference is now made to 
the following description taken In conjunction with accompanying draiSngs 

Se'isXLl!!!'?nK'Ji,iI T^^ which Characterize the Invention are pointed out 
fSSf« -Z ^® ^L""^ ^ P^'* ^'^ description. For a better understanding of the 
iiwei^Oon, Its operating advantage, speafic objects obtained by its use reference 
InTf^Z"^ ? the drawings and descriptive matter " which there a%^ iSeS 
and described preferred embodiments of invention. «"«»m«wo 

S.mlrK^&Ss"'" - "-^Po^ii"!. 

'^^i^"^^^'Z,^s^:&'A's.T 

Si^'.ili'lS'.S^"" i'i" ' <"« of wheel of S» and 15« drop 

center dm of ttw prior art having mounung and vent hole. .5 orop 

2SeJi;ft?rnd\rsLre??rpr'art""'^" °' »» 



Invenuon. "^""s In accordance with the present 

Sckl,t,a*SS,i^SXa^STurt„"„'"j: ?» second stw or fb™,«. .„„ 
final p™«, ,m a„p. ,„ .S.SS2e^S?p'SS«',S:SiS."'^ a™ fbmw. to the 

5s;?,;u»ir?ssrorr^isr;'"&-^ » 

wscmmoN OF THF p..~| flBT 

components ,« .hen „«ded"^jSSJSJS^r.S'.C;:SSr 

mo«,„,,„,„„^i^t;?n*n,T«SC°4^iS£S* """^ 
plate is colled Into a °TOrpi«tSM%n?.2lmi2r'' '"S^ <^ ««l 
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These two components are then* assembled together; the disc fixed at Its outer 
peripheral flange to the Inner periphery of the rim by welding or some other like 
method to fomi the complete wheel assembly. The wheels subsequently under goes 
several machining steps to machine center hole and bolt holes. 

PKCRiPnON OF THE PREFEMIED EMBODIMEN TS OF THg rNVPf aTT^ia 

Our preferred embodfiment of Invention is shown In Fig 10 to Rg 16. The following 
description Is of the best presently contemplated mode of carrying out the invention. 
This description is made for the purpose of Illustrating the general principles of the 
invention and should not be taken in a limiting sense. Ihe scope of the invention Is 
best determined by reference to the appended claims 

The first step of manufacturing a one-piece wheel of 5^ and 15^ drop center rim 
Involves a spinning and flow forming operation as shown In Fig 12, where in the steel 
blank of pre-determined diameter and thickness Rg 11, the blank Is preferably with a 
center hole pierced to a predetermined size, is spun and flow formed in a CNC 4-axis 
spinning machine. The operation is now explained in greater detail .The preformed 
steel blank Is held between inner mandrel Ml and the clamping plate CI. The roller Rl 
mounted on CNC hydraulically actuated slide, impart: rolling pressure on the outer 
peripheral portion of the preformed blank to reduce the thickness at the required 
region and at the same time impart: predetermined cylindrical shape and profile as per 
the predefined machine program. The outboard surface of the Inner mandrel Ml 
corresponds to such predetermined cylindrical shape & profile corresponding to the 
inner diameter of rim portion. 

The next step involves piercing the central hole, mounting & vent holes In a 
conventional press as shown in the Rg 13 & Rg 14, 

The next step involve forward spinning to extend the cylindrical porBon comprising of 
well, inner & outer bead seat and outer flange to an cylindrical shape of predetermined 
inner diameter and width as shown in Fig 15 and at the same time cylindrical portion 
comprising of inner flange is spun in such a way that the material is displaced in the 
backward direction, as shown, to a predetermined inner diameter and width. The 
operation is now explained in greater detail. The prefonm as shown in Rg 15, Is spun 
and flow formed In a CNC 4-axis spinning machine. The preform is positioned between 
Inner mandrel M2 and. outer roll F2 and clamped prior to spinning operation by the 
damping plate C2. Ttie roller R2 mounted on CNC hydraulically actuated slide Impart 
rolling pressure on the outer peripheral of the preformed blank to reduce the thickness 
at ttie required region and at the same time extend the cylindrical portion to a 
predetermined shape and profile as per the predefined machine program. The 
outboard surface of the Inner mandrel M2 corresponds to the predetermined Inner 
diameter of the rim while the outboard surface of the outer roll F2 corresponds to the 
predetermined inner diameter of the inner flange. TTie roller R2 is used for both 
forward and backward spinning as shown In the drawing. 

The next step Involves final profiling of the rim comprising of well. Inner & outer bead 
seats and Inner & outer flanges as shown in Rg 16 The spun rim comprising of 
predetermined semi-finished well, Inner & outer bead seats and flanges is ftjrther 
fornied in a spinning machine, while the disc portion being accurately located In the 
center hole & clamped against the outer damping plate, the rim peripheral portion 
being rolled between an inner mandrel and outer shaping rollers mounted, such inner 
mandrel and outer rollers comprise of a outboard surfaces which conforms to the final 
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shape of the well, Inner & outer bead seats and the Inner & outer flanges, to achieve 
the final profile and shape of the well, Inner & outer bead-seats and the outer& Inner 
flanges. The operation is now explained In greater detail. The preform from the 
previous operation is located in the central hole and damped against the clamping 
plate C3. The Inner mandrel, the central line axis of which slightly offset against the 
oenterline of the central hole of the preform moves In to an exact predetermined 
position. The outboacd surface of the inner mandrel M3 corresponds to the final profile 
of the well and the bead seat. The shaping roll R3 mounted on a slide moves in from 
outward direction to form the profile of well and bead seat. At the same time the rolls 
Rl, R2, R4 and R5 moves into position to form the profile of the inner and outer 
flanges. 

SAUBNT FEATURES OF THE INVENTION ARE AS follows 

A design / construction of a one-piece steel wheel of 5° and 15^ drop center rim 
construction of the type having an Integral disc and rim portion with inner & outer 5^ 
and 15° bead-seat, well and the Inner & outer flanges 

A method of producing the wheel consists in providing a generally drxrular blank; spin 
forming the blank to a pre-determined thickness and profile. The blank is preftrably 
with a center hole pierced to a predetermined size. The blank Is spun In a spinning 
machine, the bank being positioned and clamped between a mandrd and a clamping 
plate, such Inner mandrel having a outboard surface which conforms to the 
predetermined Inner diameter of the rim comprising of well, bead seats and flanges. 
The blank peripheral portion Is spun and flow formed against the outboard surface of 
the Inner mandrel to the predetermined diameter as explained above. 

The method has the step of spin fomilng the peripheral portion of the blank by 
engaging the same with a forming roller so as to obtain controlled thickness redurtion 
and shape In the peripheral cylindrical portion of the blank. 

The method has the step of displacing the material in backward direction, a section of 
the preform cylindrical peripheral portion against the outboard shaping surface of the 
mandrel and an outwardly positioned facing plate to form the predetermined shape of 
the inner fiange. 

The method has the step of spin forming a section of the preform cylindrical peripheral 
portion by engaging the same with a forming roller to form the predetermined shape 
of the well, bead seats and flanges. 

The method has the, step of spin forming the bead seat portion of the preform 
outboard section against the shaping surface of the mandrel to form the 
predetermined shape of flange. 

The final profiling method has an inner mandrel, axis of rotation of which slightly 
ofl^et against the axis rotation of the preform. 

A method has the step wherein first-named spin forming step Includes a plurality of 
passes of the forming roller. 

A method has the step wherein after first step of spinning operation bolt holes on 
pierced in a conventional press. 

A nriethod has the step wherein after piercing the bolt holes, vent holes are pierced in 
a conventional press 
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Sl^i^iiH^S.!:?^ S?" f * "'""^ of substantially unifomi 

tnickness and constructed also ftiom low carbon steel of HSLA steel composition. 

Throughout this detailed descripUon, reference is made to the tools and dies that 
perfcrm the various shaping operations. Because the tooling used in each of the 
Shaping operations is conventional devices, which are well known in the metal 
stamping/forming arts, detail description of the same has not been provided. 

It is to be understood that the Invention may assume various alternative orientations 
nII5i2L!f ^fr.^ except where expressly specified to the contrary. It is also to be 
understood that the specific devices and processes illustrated in the attached 
S^hiH^' L"^*'^.''^ I" specification are simply exemplary 

sSc Zon2«n?*,nH'^"'^ concepts defined in the appended daims. HencS^ 
spKiflc dimensions and other physical characteristics relating to the embodiments 
o^rw^ *° considered as limiting, unless the claims expressly state 

f« 'S®^' ^1"^. numerous modifications and changes will readily occur to those skilled 
in ttie art, it is not desired to limit the invention to the exact construction and 
operation shown and described, and accordingly all suitable modifications and 
equivalents may be regarded as lalling within the scope of the invention as defined by 
the daims that follow. 
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WE CLAIM 



1. A method of manufacturing a one-piece wheel of 5^ and 15^ drop center rim of 
the type having well, inner & outer bead-seat and flanges wherein the said 
method comprises the following steps 

providing a generally circular steel blanic, preferably of predetermined unifbnm 
thickness and size, with a center hole pierced, and 

the blank is preformed to a predetermined cylindrical shape & size by 
spinning & flow fomiing In a CNC spinning machine, the blank being 
positioned & damped between an inner mandrel and a damping plate, such 
inner mandrel having an outboard surface which conforms to a predetermined 
inner diameter wherein the well, inner & outer bead seats and the outer 
flange are formed in the subsequent operations, and 

the spun and flow formed preform to a predetermined cylindrical shape & size 
Is further spun In a CNC spinning machine to reduce thickness consequently 
to increase the width in the forward direction to a predetermined size while 
maintaining the predetemiined Inner diameter wherein the well, inner & outer 
bead seats and the outer flange are formed in the subsequent operations and 
at the same time further spinning Is preformed on the peripheral portion of 
the cylinder to displace the material in the backward direction to a 
predetermined shape & size of the inner flange, and 

the preform from the previous step, is further spun in d CNC spinning 
machine to Impart final shape and profile to the rim portion comprising of 
well, inner & outer bead seats and inner & outer flanges using such Inner 
mandrel, the central line axis of which is slightly offset against the centeriine 
of the central hole of the prefomn during spinning operation. 

2. The method as claimed In claim 1 wherein spin forming the peripheral of the 
blank by engaging the same with a fomning roller so as to obtain controlled 
thickness reduction and shape in the peripheral and Inner portion of the blank. 

3. The method as claimed in claims 1 & 2 wherein the material is displaced in the 
backward direction during spinning a portion of the preform peripheral cylindrical 
portion against the outboard suri^ace of an outwardly positioned outer roll to form 
a predetermined cylindrical portion of the inner flange. 

4. The method as claimed In claims 1 to 3 wherein spin forming a portion of the 
blank peripheral portion by engaging the sanDe with a forming roller to form the 
final shape of the well. 

5. The method as claimed in claims 1 to 4 wherein spin forming a portion of the 
blank peripheral portion by engaging the same with a forming roller to form the 
final shape of the bead seat. 

6. The method as dalmed In daims 1 to 5 wherein spin forming the bead seat 
portion of the preformed blank Is carried out by engaging the same with a 
forming roller against the outboard surface of the outer mandrel to form the final 
shape of outer flange. 
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7. The method as claimed in claims 1 to 6 wherein the first-named spin fomning 
step consists a plurality of passes of the fbnming roller. 

8. The method as claimed In daims 1 to 7 wherein after finish spinning operation 
boltholes are pierced in a conventional press. 

9. The method as claimed in claims 1 to 8 wherein after pierdng the center hole, 
bolt holes, vent holes are pierced in a conventional press. 

10. The method as claimed in daims I to 9 wherein after pierdng the center, bolt 
holes & vent holes, the center hole and the mounting holes are accurately 
machined to required size. 

11. The method as dalmed In daims I to 10 wherein after machining the center hole 
and the mounting holes to an accurate r^uired size, the inner 8i outer flange 
crown edges are machined to provide a radius or a flat. 

12. The method as claimed in daims 1 to 11 wherein the disc blank provided Is of low 
carbon steel or HSLA steel composition. 

13. The method as dalmed in dainns I to 12 wherein a butt-welded hoop of 
predetermined diameter, width and thidcness can also be used instead of a blank. 

14. The method as dalmed in daims l to 13 wherein the butt-welded hoop of 
predetermined diameter, width and thickness can also be used to manufacture 
the rim part alone. 

15. A one-piece wheel of 5® and 15' drop center rim having an Integral disc and rim 
portion Is made from a drcular blank or hoop by the method as dalmed In claims 
1 to 14. 

16. A method of manufacturing a one-piece wheel of 5' and 15® drop center rim of 
the type having well, Inner & outer bead-seat and flanges substantially as herein 
described with reference to the accompanying drawings. 




12 



^^^'"^"llft^JS «>'«*™ction, apparatus and a method of produdng a one- 
piece wheel of 5'and 15« drop center rim, providing a generaliy circular stil blank 

center hole pierced to a predetermined size. The blank is orelbrrned in soinnina 
Trfn predetermined profile & cylindrical shape, such prK^firtS swS 

f^trZ ' Prefon? being pSftSed bS^iS'^S 

2;m^nS'%^ ^ clamping pla??su3f inn^^^dS 

STe ^m' weirKne"? & fut:rS.^^^ ? the prl^Stea^iS^rerdSteJ 

?l'""!r ^« P'^o^'" peripheral cylindrical TrUon^rSfn spun SnTthe 

outeoard surftce of the inner mandr«l & outboard surface of the oS?er iSler to I 
SCSfS^"^ ""'^i '^'^ Of v'e"' inner & outer^ad-sSrt?^ nne^ l 

r " '^"^ P'^SerSntjISl-K^^ 

»eo*St^'iXtan?e^' "^"'^ ^''^^ «^ tS'-tl'^'aTotnTrl^irt; 
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